On débat depuis longtemps, en économique et en sociologie, de l'effet des réseaux sociaux sur l'emploi, mais établir des liens de causalité reste toutefois un défi. Dans cet article, grâce à des données portant sur un projet d'intervention auquel les participants ont été choisis au hasard, nous analysons l'impact, sur l'emploi, de variations dans diverses mesures de la taille et de la composition des réseaux sociaux, au niveau des individus et d'une communauté. Nos résultats indiquent que le fait d'avoir participé au projet accroît de beaucoup la taille des réseaux sociaux, en particulier en ce qui a trait aux liens faibles. Toutefois, ce changement ne se traduit pas par une meilleure situation de l'emploi 18 mois après la fin de l'étude. Nous n'observons aucune hétérogénéité dans l'effet de l'intervention sur les participants sur la base de la taille initiale du réseau social d'un individu ; ceux qui ont vu leurs liens forts augmenter à un taux plus élevé durant le projet étaient plutôt plus susceptibles de ne pas avoir d'emploi à la fin de l'intervention. En résumé, nos résultats suggèrent que, si certains programmes peuvent influencer avec succès la taille du réseau social des individus, ces changements ont un effet limité sur la situation de ces derniers sur le marché de l'emploi à long terme ; toutefois, quand on considère les individus qui ont un emploi, la composition du groupe, elle, subit un changement.
Debates centered on the role of social networks as a determinant of labour market outcomes have a long history in economics and sociology; however, determining causality remains a challenge. In this study we use information on random assignment to a unique intervention to identify the impact of changes in the size of alternative social network measures on subsequent employment at both the individual and community levels. Our results indicate that being assigned to the treatment protocol significantly increased the size of social networks, particularly weak ties. Nevertheless, these increases do not translate into improved employment outcomes 18 months following study completion. We do not find any evidence of treatment effect heterogeneity based on the initial size of one's social network; rather those whose strong ties increased at a higher rate during the experiment were significantly less likely to hold a job following the experiment. We find that many of these results also hold at the community level among those who did not directly participate in the intervention. In summary, our results suggest that policies can successfully influence the T he notion that social networks affect labour market outcomes (popularly expressed by, "It's not what you know, but who you know.") has been speculated about across various strands of academic literature. For example, recent research in Canada on development of new immigrants' labour market connections suggests that this may be an underlying factor in the immigrants' increasing earnings profile since landing (e.g., Abbott and Beach 2008, 2011; Hiebert 2009 ). More recently, an increasing number of job searchers are using online social network websites such as LinkedIn to help them find employment. In response, a growing number of websites offer advice about tactics individuals should employ on these websites to access desired employment opportunities. While the idea that social networks influence a host of labour market activities has a long history, 1 few studies present direct evidence of causal relationships from social networks to employment.
While substantial theoretical developments have been made on modelling the effects of social networks on a multitude of individual outcomes, 2 little empirical evidence from Canada exists on whether and how social networks affect labour market outcomes. Empirical analyses on the effects of social networks have been plagued by various conceptual and data problems. Many commonly used data sets lack information on the structure and composition of individuals' social networks. Analyses are further complicated by various endogeneity issues, such as the reflection problem and selection bias. A reflection problem arises when individual and network members' outcomes are determined simultaneously, which inherently confounds the measure of network's influence. Selection bias leads to a correlated unobservables problem, where people tend to associate with others based in part on some unobserved group characteristics that they favour. In such a case, an observed positive association between the outcomes of an individual and those of associated network members may not be causal, but rather due to unknown factors that affect both social links and the individual's own labour market outcomes. This issue of endogenous group membership plagues all studies using observational data.
Researchers typically attempt to overcome the selection bias problem utilizing two different ways. 1) Several studies have exploited credible exogenous variations to identify the effects of social networks on labour market outcomes. For example, Laschever (2009) examines the subsequent employment outcome of members of military units formed via the US World War I draft. Beaman (2012) exploits the resettlement of political refugees from the same country to a particular city, conditional on the refugees not having family members in the United States, to recover estimates of a specific form of network effect that is free of selection bias. This type of approach, however, remains a rarity. 2) Researchers most commonly use an instrumental variables estimator (e.g., Case and Katz 1991; Apinunmahakul and Devlin 2008) , to mitigate the correlation between unobservables and network variables. However, the statistical properties and economic validity of the instrumental variables chosen are debatable. 3 influence labour market activities in a specific region of Canada. We make use of data from the Community Employment Innovation Project (CEIP), an innovative labour market field experiment recently conducted in Cape Breton, Nova Scotia. The experiment utilizes randomization, and because of its design, allows a source of exogenous variation in the size of participants' social networks that can be used to identify the impacts of social networks on subsequent employment. 4 Specifically we explore, at the individual level, whether changes in the size of social networks resulting from being assigned to receive the CEIP intervention affected employment in the medium to long term.
In the final evaluation report completed by the agency that oversaw the CEIP study, Gyarmati et al. (2008a, 7) , concluded that it was uncertain "whether CEIP could improve skills and networks and whether this would increase post-program employment in an economically depressed area." Our analyses directly address this question. Further, we categorize the composition of an individual's social networks according to several alternative membership criteria. Categories range from those who could provide employment advice, to close friends and family members. These distinctions in social network composition will be used to address the ongoing debate regarding the importance of weak vis-à-vis strong ties for obtaining employment. 5 In addition to collecting data on program participants and controls, CEIP researchers collected data on non-participant individuals from CEIP study communities as well as individuals from comparable non-participating communities. This allows us to additionally explore how the distribution of social networks changed at the community level as a result of the CEIP intervention. We broadly examine whether these aggregate changes led to changes in employment levels and network structures across regions. This paper is organized as follows. In the next section, we describe the Community Employment Innovation Project and the methods employed for data collection from both study participants and non-participants. In the third section, we introduce the model that guides our estimation. We demonstrate that random assignment to the program in combination with our econometric methodology allows us to gain consistent estimates of the impacts of changes in social networks on labour market activities. Our empirical results are presented and discussed in the "Results" section below. We present strong evidence that while being assigned to the program did lead to increases in the size of a variety of social network variables, these effects did not translate into improved employment outcomes. Further, we find that these results also hold at the community level among those who did not participate in the CEIP program. Taken together, these results suggest that while policies can successfully influence the size of an individual's social network, particularly in terms of weak ties, these increases do not affect subsequent labour market outcomes, particularly for those who experienced larger gains in the size of their strong ties during the experiment. The concluding section summarizes our findings and discusses directions for future research.
data
The data for this study comes from the Community Employment Innovation Project, which was conceived by Human Resources and Social Development Canada (HRSDC) as a long-term research and demonstration project for testing an alternative form of income transfer payment in economically depressed areas through community involvement. This study was conducted in the Cape Breton Regional Municipality, located in the province of Nova Scotia. The goal of the project was to improve the long-term well-being of workers in communities experiencing chronically high unemployment, while simultaneously contributing to the development of these communities. The program was designed to influence long-term outcomes by assisting participants to develop valuable work-related networks and "social capital" that could lead to subsequent long-term employment success. CEIP was managed S4 Adnan Q. Khan and Steven F. Lehrer by the Social Research and Demonstration Corporation (SRDC) and data collection was conducted by Statistics Canada (Greenwood et al. 2003) . While SRDC designed an extensive individual impact study to examine the effect of CEIP on participants' employment, earnings, and their use of social benefits, 6 to the best of our knowledge there has not been an examination of one of the key pathways that was hypothesized to underlie the causal mechanism. The CEIP researchers collected a myriad of longitudinal data sets. In this paper, we draw upon two data sets described below. First, the individual impact study followed participants in the CEIP impact evaluation for 54 months. Those interested in participating in the study were required to complete an enrolment form consisting of an informed consent. Participants for the experimental study were randomly selected from among welfare and Employment Insurance (EI) beneficiaries residing in the Cape Breton Regional Municipality. 7 After providing informed consent, individuals completed a survey that captured baseline measures on individual and socio-economic characteristics. The individuals were then randomly assigned into either the CEIP treatment or control group. Randomization was conducted by Statistics Canada on dedicated random assignment software application, and procedures were adopted to protect the integrity of the process. 8 Individuals assigned to the intervention were offered eligibility for 36 months of community work in return for foregoing their welfare payments. The participants were paid at close to the minimum wage for work on projects developed by local project sponsors and community groups in program communities. All labour costs (as well as some other resources) of those randomly assigned to the CEIP intervention were covered by HRSDC. Those assigned were free to work on non-CEIP projects, but would lose their eligibility to participate in the program if they were to return to welfare as a major source of income. The typical participant worked on multiple projects in the social sector during the course of the project. Finally, it is important to note that, generally, those from the EI pool have greater links to the labour market, while those from the Income Assistance (IA) pool have weaker links to the labour market and greater levels of poverty. 9 Participant selection and enrolment was carried out in the period from June 2001 to June 2002.
All individuals in the impact study were initially surveyed at baseline with follow-up surveys 18, 40, and 54 months after random assignment. 10 This data provides information on basic demographics (e.g., age, gender, marital status, education, and training); employment (e.g., industry and occupation classification, job duration, absences, pay rate, seasonal or non-seasonal, characteristics of employer, and unionization); and the sources of personal and household income. Most importantly, a rich set of social network measures described in detail below were also collected.
The second source of data is the communityeffects survey. For this survey, information was independently collected from samples drawn from the full population of the communities under investigation. More specifically, random digit dialing was used to contact residents of the six program communities, and seven comparison communities were contacted. 11 Comparison communities were based in either Cape Breton or mainland Nova Scotia and were selected on a high degree of similarity, measured by proximity score analysis, to program communities. 12 It should be noted that a subset of the community survey sample included those who were involved with the project (CEIP) in some capacity. These individuals are crucial for our identification strategy because their involvement with the project provides a source of exogenous variation in their social networks. All individuals in the communityeffects study were surveyed at three points in time, all of which correspond to the timing of the followup surveys in the CEIP experimental study.
Summary statistics for the data from the individual impact study used in this paper are presented in Table 1 . Each column refers to summary statistics based on treatment status and survey wave. Comparing the first and fifth column, we can observe that randomization was indeed successful since the observed characteristics are balanced across groups. 13 As expected, rapid expansion of employment among treatment group participants is evident in the summary statistics for wave 2, and some difference in the average number for several of the social network variables, particularly those reflecting weak ties, are evident in the summary statistics for wave 3. Also, on average, members of the sample have very low levels of education, with fewer than 20 percent of the sample holding either a two-year college diploma or a university degree.
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Summary statistics for the data from the community study are presented in Table 2 . Columns were created based on: 1) whether a community took part in the CEIP (program communities); and 2) the wave of the survey from which the data was derived. Program communities received community projects, whereas comparison communities did not. We found no significant differences over various outcomes of interest between these groups of communities on non-project-related potential instruments. We did, however, find significant differences between these communities on project-related potential instruments, such as social network variables. These differences were especially pronounced in the third wave of the survey. In our study, we consider multiple measures of social networks including: 1) the number of family and friends; 2) the bonding network (number of persons who can provide support when the respondent is sick, or can serve as someone the respondent can talk to when feeling down); 3) the bridge network (proxied by the number of persons who can loan the respondent $500); and 4) linking contacts (the number of contacts with higher socioeconomic status). Weak ties can be proxied by link and bridge variables, whereas strong ties can be proxied by the bond variable.
Most of the participants in the community survey were likely to have lived in Cape Breton for all of their lives. In terms of the highest level of education achieved, 56 percent have completed high school, 9 percent have bachelor's degrees, and 3 percent have some university education. Approximately 23 percent of participants have trade-vocational and apprenticeship diplomas. Participants' mean annual personal income is $24,000, while participants' mean annual household income is $39,000. About 40 percent of individuals have income levels below the Low-Income Cut-off (LICO) of Statistics Canada. In terms of income source, roughly 25 percent of individuals receive work pensions, while 24 percent receive Employment Insurance (EI) or Income Assistance (IA). About 36 percent of individuals are union members on the jobs they held at the baseline survey, while about 11 percent of individuals, though not covered by a union, have their wages covered by union contracts.
The table also shows that the mean number of family members and friends the respondent sees and talks to are 9.65 and 9.52 respectively. The mean age of the participants in the estimation sample is 48 years; roughly 42 percent are males and 57 percent are married or living with a partner. In terms of family status, about 32 percent are single, without children; 11 percent are single with children; and 57 percent are couples with or without children. The mean household size is 2.68. The mean number of bonding and bridging contacts are 24.2 and 4.53 respectively. About 30 percent of the respondents have linking contacts.
emPiriCal model
In this study, our primary goal is to present reducedform evidence on whether or not changes in the size of different forms of social networks are more effective at increasing labour supply on the extensive margin. As we explain later in this section, our empirical strategy will allow us to recover consistent estimates of the impact of changes in the size of social networks and not the levels. Thus, throughout our analyses, we take the network at the start of the experiment as given, 14 and we estimate how changes in the size of an individual's social network
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Our decision to evaluate labour market outcomes 18 months after the completion of the experiment was based strictly on convenience, since this corresponded with the time when the final survey was conducted. However, in this final survey, CEIP researchers did ask respondents a series of retrospective questions about when a job began; they also collected six years of monthly administrative data on IA receipt. It is therefore possible to evaluate IA outcomes on a monthly basis as well as potentially looking at employment between the final two surveys, subject to the caveat that retrospective data may contain measurement error. Evaluating the effectiveness of social networks at other points in time may be of interest, since numerous evaluation studies examining the impacts of other active labour market policies (including those that many governments have introduced to reduce high levels of unemployment) find that the estimated impacts obtained in the months after the introduction of these programs differ from those witnessed in the medium to long term. For example, Lechner et al. (2011) , using German data, report that a specific intensive training program, providing skills required for a different profession than the one currently held by participants, led to a sustained increase in employment rates eight years into the post-program period; whereas the effects from other skills-training programs in Germany declined over time. As such, we additionally conduct a preliminary investigation to see if the estimated effects are sensitive to the timing of the final survey.
To motivate our empirical analyses, we hypothesize the following channel through which social networks affect labour market outcomes. As in a traditional labour supply model, we assume that individuals make decisions on whether to work by maximizing their utility subject to both budget and time constraints. Workers face a trade-off with respect to allocating their time between leisure activities and income generating activities. Social networks enter the model by affecting the probability of an individual finding a job. That is, while searching for employment, the odds that an individual will obtain employment are influenced by size of the individual's social network. For example, social contacts may transmit information on the availability of jobs that might not be well advertised, or provide referrals to firms to mitigate moral hazard. Social networks could also affect other labour market outcomes, such as wage offers, by providing the individuals with knowledge on the degree of their bargaining power. 15 An individual will decide to take employment if , the latent utility differential between working and not working, exceeds zero.
We define Y it to be an indicator variable for individual i that is unity if he/she is employed 54 months after the start of the experiment. That is, the analyst does not observe , but does see Y it = 1 if person i in period t is employed, and Y it = 0 if not. Our primary estimating equation takes the form
where ∆SN it-1 is a measure of how network resources accessed by individual i changed between the start of the experiment and when interviewed 40 months later. The matrix X includes numerous demographic control variables, and ϵ it is a random error term with mean zero. Ordinary least squares (OLS) estimates of equation (1) may yield biased estimates of β 1 since unobserved characteristics, such as motivation and other non-cognitive skills, may affect both labour force participation and the ability to increase the size of one's social network.
In our analyses, we consider four alternative measures of ∆SN it to shed light on the relative importance of weak versus strong ties. We consider changes between the baseline survey and the end of the experiment survey in the total number of: 1) contacts and acquaintances; 2) contacts and
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Canadian PubliC PoliCy -analyse de Politiques, vol. xxxix, suPPlement/numéro sPéCial 2013 acquaintances who can provide specialized advice and help participants find a job; 3) contacts who are family members or friends; and 4) contacts who reside in the same community as the respondent. Ex ante, we would expect that CEIP intervention would be most likely to affect the total number of contacts and acquaintances who can provide specialized advice and help participants find a job, and least likely to influence the total number of contacts who are family members or friends.
To overcome the hurdles introduced by the endogeneity of ∆Sn it , we consider an instrumental variables procedure. The identification strategy of this paper relies on the fact that the CEIP project introduced a source of exogenous variation in the size of participants' social networks. It is reasonable to postulate that those assigned to the treatment intervention may have been in a better position to develop links by meeting potential contacts, including project sponsors, training organizations, and other participants, some of whom possessed extensive social networks and occupied positions of influence in their respective communities. 16 We hypothesize that the project is likely to have changed bridging and linking social capital of some individuals by providing them greater opportunities to form weak ties, or reducing the transaction costs to doing so. Assignment to the CEIP treatment should have less influence on the size of social capital that constitutes strong ties.
Thus, our identification relies on the instrument, and assignment to the treatment programs is truly random. Holland (1988) termed this identification strategy as an "encouragement design," since subjects are randomly selected and encouraged to take the treatment, but it is the effects of the treatment itself, not the effects of encouragement, that are of interest. Thus, the selection bias that arises in accepting the treatment is removed via the instrumental variables analysis, as not all those who are encouraged to attend comply. Randomization of the instruments is not sufficient on its own, and for the instruments to be valid they must affect the outcome only by manipulating the treatment.
It is important to note that we cannot recover the structural parameters of the model underlying our analysis, and we will be estimating reduced-form impacts. As our interest is in the causal effect of social networks and there is likely treatment-effect heterogeneity, one can interpret the resulting instrumental variables (IV) estimates as local average treatment effects. 17 Since it is reasonable to assume that there may be heterogeneity in the impacts of changes in the size of one's social network on labour market outcomes on the basis of the initial size of the experiment, as well as other baseline characteristics, we will also conduct our analyses based on subsamples defined by characteristics measured in the baseline survey.
results
Examining the sample sizes across the bottom row of Table 1 , we observe that a large proportion of individuals in the baseline sample were not followed up in subsequent cycles. Further, the rate of follow-up differed between those assigned to the intervention and the control groups. As such, it is reasonable to have concerns that selective attrition may bias our estimates of equation (1). To examine whether participants left the experiment in a nonrandom manner, we use the procedure developed in Becketti et al. (1988) to test for attrition due to observables. 18 This procedure involves OLS estimation of an equation using data from the baseline survey. Specifically, we are interested in whether treatment assignment, individual characteristics, and social network variables differentially affected the likelihood of holding a job at baseline. In the estimating equation, we allow subsequent attritors to have differential effects. The results on an F-test, examining whether participants who left the CEIP study after the collection of baseline data are systematically different than those who remained in the S10 Adnan Q. Khan and Steven F. Lehrer Canadian PubliC PoliCy -analyse de Politiques, vol. xxxix, suPPlement/numéro sPéCial 2013 study in terms of initial behavioural relationships, determine if we need to account for selection on observables.
The results of the test for selective attrition are presented in Table 3 . The columns differ based on the measure of social network being investigated. In the second row from the bottom, the results from the F-tests of the joint significance of these interaction terms are presented. For each social network measure, we are unable to reject the hypothesis that the coefficient vector for attritors is significantly different from non-attritors. As such, there is no evidence to suggest that attrition patterns differed between groups, allowing us to confidently treat all missing data as being random. As can be observed in Table 3 , it is interesting to note that both males and those with higher levels of education were less likely to hold a job at the baseline survey.
Instrumental variable estimates of equation (1) (where holding a job 18 months post-experiment is the outcome) are presented in Table 4 . With the exception of the last column examining the change in the number of contacts residing in the same community, all social network variables are negatively related to holding a job 18 months following the experiment completion. However, none of the impacts of changes in social network variables are statistically significant. Controlling for other factors, we observe that individuals from the EI sample and those with higher levels of education are now associated with holding a job. For comparison, OLS estimates of equation (1) that treat the changes in the social network variables as being exogenous are presented in Table 5 . Notice that all of the social network variables are positively related to holding a job 18 months following the CEIP experiment. However, only the effect of the changes in the number of contacts who can help find a job is statistically significant at the 10 percent level.
To assess the suitability of being randomly assigned to the CEIP treatment as an instrument for the change in each measure of social network, we consider a simple OLS regression of the first-stage regression and run an F-test for the joint significance of the instrument. The results for each of the respective social network measures are presented in Table 6 . The coefficients on all of the explanatory variables in the first-stage regression, including the instruments, are reasonable in sign and magnitude. The instruments are statistically significant predictors of changes in the number of members in an individual's network who can help find jobs and also the number of acquaintances; and the F-statistics on their joint significance are respectively above current cutoffs (i.e., Staiger and Stock 1997) for weak instruments. Not surprisingly, assignment to the CEIP did not significantly affect the number of contacts who were friends and family or who lived in the same community as the respondent. Since the reliability of our estimates depends directly on the validity of our instrument, the low F-statistic for these measures is a concern, since it may indicate weak identification. 19 To examine whether changes in the size of social network measures had a heterogeneous impact on the likelihood of having a job for individuals with different genders, levels of education, and initial sizes of social network, we replicated the above analyses on subsamples defined by these criteria. Our first-stage relationships were particularly strong for both females and those with education levels above the secondary school when the endogenous network variable was either changes in the number of acquaintances or changes in the number of contacts who can help find jobs. 20 For all other subsamples based on observed criteria, we did not witness a heterogeneous relationship. However, while the first-stage relationships were quite strong for these subsamples, Table 7 demonstrates that there were no changes in either the instrumental variable (top panel) or OLS (bottom panel) estimates of equation (1) for either subsample as compared to estimates presented in Tables 4 and 5 . Most striking in Table  7 is the pattern observed for females in which the Notes: Robust standard errors are in parentheses and Prob > F are in square brackets. Specification also includes household structure, family income, and interactions with the attrition indicator. *** , **, and * respectively denote statistically different from zero at the 1 percent, 5 percent, and 10 percent confidence levels.
Source: Authors' calculations using CEIP data sets.
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OLS estimates indicate a statistically significant, positive relationship with having a job, whereas the IV estimates are statistically insignificant.
We next examined the robustness of our results to measuring labour market outcomes at different points in time. The time-varying pattern of the estimated impacts of CEIP intervention appears to decline slightly on a gradual basis from months 41 to 54. 21 These results are consistent with those reported by Card and Hyslop (2009) , who examined a different Canadian program that provided a highpowered earnings subsidy for long-term welfare recipients residing in areas around Vancouver, British Columbia, and southern New Brunswick. These authors find that the earnings subsidy significantly increased full-time employment and lowered welfare participation in the short-run, but that these effects declined over time, and six years post-program became negligible. Yet, additional evaluation is required to determine if the magnitude and statistical significance of the effects from the CEIP program would change as even more postprogram data is made available.
Finally, we considered direct estimation of the reduced form of the instrumental variables model estimated in Table 4 . That is, we estimate:
where Treat i is an indicator whether an individual was assigned to the CEIP treatment group. Thus, OLS estimates β 1 can be interpreted as an "intentto-treat" parameter, providing us with the causal effect of being assigned to the CEIP treatment. This equation is estimated using the full 54-month sample, as well as subsamples defined on the basis of predetermined characteristics. The results for a subset of these outcomes are presented in Table 8 . Note that, as shown in the first column, assignment to the CEIP treatment does not significantly increase the likelihood of holding a job for the full sample. However, there are three subsamples in which we observe that assignment to the CEIP treatment significantly lowered (at the 20 percent level) the odds of being employed. These subsamples include: 1) those with degrees above the secondary level; 2) those who experienced larger changes in the size of their social networks based on the number of friends and family members; and 3) those who experienced larger changes in the size of their social networks based on the number of individuals living in the same community. The last two results are suggestive evidence that increases in the size of strong ties do not boost labour market outcomes. Interestingly, the results reported in Table 8 , in conjunction with those presented in Table 6 , suggest that, while the size of these types of social networks were not directly affected by the experiment itself, changes in social-network size does impact the probability of finding stable employment as shown by the negative reduced-form effect for those who experienced larger changes in the number of contacts that can help find a job.
Taken together, the results in this subsection suggest that increasing the size of weak ties in the social networks of individuals is indeed possible for policymakers. These increases are larger for females and for those with more education. However, these increases in the social network variables do not boost the likelihood of holding a job 18 months later. These results differ from conclusions in the final SRDC evaluation (Gyarmati et al. 2008a, 7) such as: "It was uncertain, however, whether CEIP could improve skills and networks and whether this would increase post-program employment in an economically depressed area." While we did not find significant post-program impacts on the employment of individual program participants, we now consider whether the CEIP program had impacts on the broader labour market.
Community-level analysis
The final question we examine is whether the CEIP program had long-term impacts on the size of social networks and levels-of-employment variables across
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communities in Nova Scotia. Using data from the CEIP community sample, we estimate the following equation:
where CEIP it is an indicator whether an individual lives in one of the communities where the CEIP program took place, X it is a vector of individual characteristics, and ε it is a random disturbance term with mean zero. Since the control and CEIP communities were selected on the basis of observed characteristics, we assume that selection on observables holds, and we use OLS to estimate equation (3). We are interested in determining whether estimates of β 1 are significantly different from zero. The outcomes we consider include alternative measures of change in the size of social networks and four measures of employment as outcome variables. We conduct the analyses with the full CEIP community survey sample and the results are robust to the exclusion of the subset of individuals who also were participating in the CEIP experiment. In total, there are 46 sample members who were assigned to the CEIP treatment and 23 individuals who were in the CEIP control group. 22 Estimates of β 1 from equation (3) are presented in Table 9 . Each column of the table corresponds to a different outcome variable. The community-level results indicate that the CEIP program did indeed increase the size of a few specific types of social network measures across communities. There are large and significant increases in the number of both linking and bridging contacts, as well as a marginally significant increase in the number of contacts who can help find a job. All of these measures correspond to weak ties. In contrast, the size of bonding networks that correspond to strong ties did not increase, nor did the overall network size in a different manner across the community types. Even those not involved in the community made new connections, indicating that all the increases in social networks exhibited during the time the programs were instituted within the community were through weak ties.
At the same time, the results in Table 9 also indicate that there were no aggregate changes in many of the employment outcomes across communities. The percentage of the sample holding a full-time job and an hourly salary did not significantly differ across the community types. In fact, from baseline to 18 months after experimental completion, CEIP communities exhibited slight decreases in the percentage of individuals holding part-time jobs and the number of hours worked per week. On average, compared to baseline measures, CEIP community members worked roughly 1.5 hours less per week 18 months following study completion, compared to members of the comparison communities. Recall that the statistics displayed in Table 2 indicated that these differences in hours worked, but not in wage rates, were also observed in the first wave data, meaning the CEIP intervention did not seem to affect these outcomes three years after intervention commencement. While these results appear disappointing, they should not be surprising. The additional salaries individuals earned on CEIP jobs, relative to transfer payments, were both temporary and small. Accordingly, any multiplier effects that would occur through consumption channels are unlikely to affect employment levels.
Last, we did investigate whether there were differences in the characteristics of those employed in CEIP program and comparison communities using multivariate regressions that conditioned for all of the covariates in X from equation (3) as well as social network variables. We did find several significant differences during the first survey (F=2.09, Prob > F = 0.0067) and second survey (F= 3.28, Prob > F = 0.0000), but by the last survey there was no significant link between the 16 explanatory variables and community status (F=1.20, Prob > F = 0.2628). While suggestive, this evidence continues to reinforce the finding from the CEIP individual impact study that this intervention only served to change who was holding a job post-experiment. 23 Our results provide evidence that access to the CEIP program led to gains in the size of the number of weak ties, particularly for women and those who had completed education beyond secondary school. However, these changes in social network size did not translate into improved post-experiment employment outcomes. Within the labour market, we do observe small but significant changes in the composition of workers who held jobs 18 months after study completion. Individuals assigned to the CEIP treatment were significantly less likely to find employment if they either: 1) experienced larger gains in the size of their strong ties during the experiment; or 2) held a degree above the secondaryschool level. As such, the long-term impacts of the CEIP study can be simply summarized as follows: the program did not change the size of the pie, but rather changed who got the slices. While notions that increasing social capital and reducing social exclusion lead to economic prosperity pervade many disciplines, this analysis suggests that other avenues such as economic growth or job creation remain the best solutions to reducing poverty. Our analyses at the community level reinforce these findings. Community-level analyses indicate that measures of alternative types of social networks do increase at a faster rate in program communities relative to comparison communities. However, we did not observe aggregate changes in the number of individuals employed across communities. At best, policy changes along the CEIP dimension likely have only distributional consequences regarding who is employed locally in the long run. Recent reforms to Canada's EI system appear to have been developed on the premise that a different dimension of social capital, namely regional attachment, influences labour market prospects. That is, individuals who have strong preferences for living in a given community decrease their mobility, thereby increasing unemployment. The CEIP data may be able to shed light on the extent to which local preferences influence the likelihood of being unemployed, since the data contains many measures of both the number of years lived on Cape Breton Island and the number of contacts on the island. In addition, we wish to explore whether social networks have a significant impact on individuals' subsequent welfare participation. Contacts in an individual's social network may provide more information about welfare eligibility than job availability, since there is no crowding out of economic opportunity. Finally, the degree to which different forms of information flow in social networks remains largely understudied despite the relevance of this area of inquiry. Information flow can affect individual behavior towards welfare participation through two important channels: information and norms. This presents an agenda for future research.
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size of weak contacts in online social networks relative to the number of strong ties in these networks.
2 See Jackson (2008 Jackson ( , 2010 for a comprehensive survey of the literature in economics.
3 Heckman (1997) , for example, considers the economic interpretation of instrumental variable estimators in general. 4 There are several other studies (e.g., Angelucci and De Giorgi 2009; Duflo and Saez 2003; Miguel and Kremer 2003 ; among others) that use randomized experiments to identify social interactions. Our goal is to use a nonexperimental approach with experimental data to isolate the causal effect of changes in social networks that arise from the experiment. 5 This debate began with Granovetter (1973) , who referred to weak ties as a network of acquaintances who are less likely to be socially involved with one another. While there is no universally accepted definition of weak ties, in general these refer to peripheral friends and random contacts who are not close in social space. The strength of weak ties remains an open empirical question (e.g., see Tassier 2006) . Strong ties are established with people who reinforce one's beliefs and provide the support required to endure life's challenges, including close friends and relatives. Strong ties may help individuals find employment because they facilitate more frequent contact with the individual, increasing the likelihood of knowing that he or she is looking for a job, and they involve a greater motivation to provide job information than do weak ties. 6 See Gyarmati et al. (2006 Gyarmati et al. ( , 2007 Gyarmati et al. ( , 2008a for a series of impact evaluations of the CEIP. 7 The selection was made from two broad groups: those from the Employment Insurance (EI) pool and those from the Income Assistance (IA) pool. Selection criteria for the participants reflected the rules and regulations that govern these transfer programs. EI beneficiaries were randomly selected from a monthly derivative of the HRDC Benefits and Overpayments file which is used for administering EI claims and payments. Eligible IA recipients were selected from among IA recipients who expressed an interest in participating in the project after being notified by the Nova Scotia Department of Community Service about CEIP and their eligibility to participate. Once selected, individuals were informed about the project. 8 The procedure adopted and the different checks applied are described in detail in Greenwood et al. (2003, 121-23) . 9 We present summary statistics based on treatment assignment later in this section. While both participant samples mostly represented disadvantaged populations, there is considerable variation along several dimensions. The Employment Insurance (EI) sample is more likely to be male, at 58 percent; while 62 percent of the Income Assistance (IA) sample is female. The EI sample is typically older, with an average age of 40, while the IA sample age was 35 at baseline. The EI sample had a higher educational attainment, with 69 percent holding a high school diploma compared to 60 percent of the IA sample. The household income for most EI sample members was under $30,000 during the 12 months before enrolment, while the household income of most IA enrollers was less than $20,000, with over half the sample reporting income of less than $10,000. The EI sample had a longer work history than IA sample members at baseline (they were, however, also more likely to be unemployed due to a layoff, contract termination, or because their employer moved or closed down).
10 Each survey was staggered over time, since induction into the project lasted over many months. The 54-month survey was conducted at least 12 months after the program ended for all participants. 11 The CEIP program communities include Dominion, Glace Bay, New Waterford, North Sydney, Sydney Mines, and Whitney Pier. The selected (program) communities had to agree to participate in the project by means of a show of support by the majority of those attending public meetings held in each community. Their subsequent participation in the CEIP involved multiple steps that led to the hiring of project participants. Details of the process are given in Gyarmati et al. (2006 Gyarmati et al. ( , 2007 Gyarmati et al. ( , 2008a . 12 The process involved the following steps: establishing a list of candidate communities; calculating pooled statistics for each of the descriptive community characteristics; calculating the squared Euclidean distance of the normalized census characteristic variables from every other community; and selecting the comparison communities and community groupings with the shortest squared Euclidean distances (Gyarmati et al. 2008a , Appendix B).
14 There is a large literature that models the formation of social networks and the process by which information is transmitted or exchanged among members. 15 There is substantial theoretical research on the various channels through which contacts in the labour market may be beneficial. For example, Mortensen and Vishwanath (1994) and Calvo-Armengol and Jackson (2004, 2007) claim that contacts allow workers to more effectively sample a given wage distribution; and Holzer (1988) suggests that they improve search efficiency. 16 For paid program group volunteers, the project also altered their social capital through the succession of assignments to community-based projects. But these volunteers, if randomly selected in the community survey, were excluded in order not to confound the effect of networks on employment.
17 Structural analyses would require us to consider the complete network structure of individuals, with data on the number of contacts of various types and a topography of who is linked to whom. Montgomery (1992) argues that the importance of weak ties can only be understood if one considers the entire network structure of individuals, subjects some of them to an experimental variation, and examines the outcomes. Jackson (2009) suggests that the "reflection problem" defined in Manski (1993) can partly be overcome with more complete observation of the network patterns in a society, so that a given individual's peers can be directly observed and need not be inferred from the individual's own characteristics. It is important to highlight that we are relying on instruments to introduce variation in the social networks of our respondents that are exogenous to their current labour market behaviour. Recall, our identification is coming from the group of respondents whose treatment status (social networks) changes due to the instruments, in particular the ones reflecting their involvement with the project. This interpretation of the role of the project is in line with Johnson (2003) , who finds that potentially beneficial (but distant) connections are often too costly to establish and maintain, and that the project (CEIP) can make such connections less costly. The project thus helped the participants to build bridging and linking social networks which, in turn, may have opened up access to subsequent labour market resources. 18 This test was also used in Ding and Lehrer (2010) , who additionally provide a more intuitive explanation of the procedure. 19 Weak identification could result in: 1) the IV estimates being inconsistent and biased towards the OLS estimates, and 2) the test statistics for inference being inaccurate. We attempted to correct the statistical inference problem using the Moreira (2003) conditional approach to construct tests of coefficients based on the conditional distributions of non-pivotal statistics. If the instruments have low strength, then the confidence intervals should increase relative to those based on standard asymptotic theory. We find that the length of the 95 percent confidence interval increased by roughly 30 percent for both of these change in network variables, a small margin that increases our confidence in the validity of the instrument. These diagnostics suggest it is unlikely that the estimates for these two network variables are due to a poor instrument. 20 For space considerations, these results are available from the authors upon request. 21 Results are available from the authors upon request. 22 It is worth repeating that the distinction between these communities lies in the fact that whereas program communities received community projects, comparison communities did not. However, those who were involved with CEIP in any capacity, whether as participants or in other paid or unpaid capacities, could belong to any community. Therefore, though we find a greater proportion of respondents from the program communities connected in some way to the CEIP, we do find a significant number of respondents from the comparison communities as well with some connection to the CEIP. In fact, there is a greater proportion of respondents from the comparison communities who have non-paid involvement with the CEIP than there is from the program communities. 23 We speculate that a fraction of the estimated effects of social network variables commonly found in empirical analyses may be capturing the impacts of non-cognitive skills that are rewarded in workplaces employing team production.
